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Use of griseofulvin for inhibiting the 
grotrth of cancers 



TCAL ftelp 

This invention is a pharmaceutical composition that is useful for the treatment of cancers 
and tumors, particular* in hunun and warm blooded animals. The composition contains 
gnseofutan. It can be used to wnmmatkm *imc^chem«herapeuticagenBalso. 



BACKCRni TND OF TRT rvytyrmw 
Cancers, .ncluding leukemia, are the leading cause of death in annuals and humans The 
exact cause of leukemia i, not known, but links between certain activities such as smoking or 
exposure to carcinogen, and the incidence of certain type, of leukenua and tumon luu been shown 
by a aumber of researchers. 

Many types of cfaenxMherapeutic agents have been shown to be effective 

j fpint cancers, 

tumor, and leukemia. b« not aU type, of cancer and tumor cells respond to these agents 
Unfortunate* rn^y erf these agenu also desuoy acmai cdls. The exact mechanism for the 
action of these chemotherapeutic agent, are not alway* known. 

Despite advances in the field of cancer and leukenw tream^ the leadmg therapies to 
date are wliauoa airf chenwlwapy and bc« marrow transplants. Chem«herapeutic approaches 
aits^tofigjuc^thataiepttttauarr/a Such cvtoadai or cytostatic agent, work 

best on cancers with large growth factors. Lc. ones whose cells are rapidly dividing. To date, 
k"™^ in particular earc*^ 

a variety of microbes, alkylating agents, and anti-metaboUtes form the bulk of therapies available 
20 tooualogists. Ideally cytotoxic agent, that have specificity for leukemia, and tumor cells 
while not affecting normal cells would be extremely cfcsirabk. Uiuortunatery, none have been 
found and instead agent, which target especially rapidly (Irviding cdh (b«h Oiseased ai>d nonnal) 
have been toed. 

Clearly, the development of materials that would target oncer or leukemia cells due to 
some unique specificity for than would be a breakthrough. Alternatively, materials that were 
cytotoxic to leukemia or cancer cell, while exerting mild effects on normal cells would be 
OoaiaMe. Therefore, i> is an object of this invention to provide a pharmaceutical composuon that 
i» effective in treating leukemia with mild or no fffrrtt on normal blood cells 

More specifically, it is an object of this invention to provide a composition comprising a 
pharmaceutical carrier and a griseofulvin as defined herein along with a method for treating 
cancer, '"■'""nil gg,} tumors. 
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The use of griseofulvin in combination with other chenvaherapeutic agent, which are 
effecuve ,n destroying the tumor is a novei method of treatment GnseofuMn can also be used to 
treat viral infections in the presence of a potentiator. 
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SUMMARY *} T THE rNVTNTTnw 
A pharmaceutical composiuon for treatment of mammals, and in particular warm 
Wooded animals and human* which are affected by .eukenua comprising a pharmaceutical carrier 
and an effective amount of griseofulvin. Griseofulvin has the formula: 



CH 3 0 




Ttee composition, can be used to inhibit the growth c/ leukenua. tumon aul cancer 
cells m human, or animals by adminiaration of an effective amount ether orauy reoally 
toptcally or parenterally. or inoavenousry. These cotnposiuon, do not significamly affect healthy 

cells. 3 

r^uaton can ^ be used m combination with griseciuMn as can enezr^therapeuue 

15 agents. 

DETAfT.tp nr^p>TI ON oy ^ rNVENTTON 

A. DIFDOTIONS: 

A, used herein, the ton 'comprising* means various components can be conjointly 
employed in the pharmaceutical composition of this invention. Accordingly, the terms 'consimng 
e««atiaUy oT and 'cneaisa^ cT are 

As used herein, a •pharmaceutkally acceptable" component is one that is suitable for use 
with humans and/or animal, without undue a*e« side eflec* (such « tox^ 
allergic response) commensurate with a reasonable benefit/risk ratio. 

As used herein, the term 'safe and effective amc^refeBtotlie(niamiryc/acompw>ent 
which is suflfcieat to yield a desired therapy 
attmticity.imtaticAorallert^ 

used in the manner of this invention. The specific "safe and effective amount' will, obviously, 
v«y with such factors as the particular condition being treated, the physical condition of the 
(anew, the type of mammal being treated, the duration of the treatment, the nature of concurrent 
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therapy (if any), and the specific formulations employed and the stmcture of the compounds or its 
derivatives. 

As used herein, a 'pharmaceutical addition alts' is alt of the anti-leukemia compound 
with an organic or inorganic acid. These preferred acid addition salts are chlorides, bromides, 
sulfates, nitrate, phosphates, sulfonates, formates, tanrates, malea.es. malates. citrates, benzoates. 
salicylates, aseorbates, and the like. 

As used herein, a ■pharmaceutical carrier- is a pharmaceutical^ acceptable solvent, 
suspending agent or vehicle for delivering the anti-leukemia agem to the aniir^ ^ The 
carrier may be liquid or solid and is selected with the pl^nunnerofadnuius^ 

As used herein, -cancer- or -leukemia- refers to all types of cancers or neoplasm or 
malignant disease which attack normal healthy blood cells or bone marrow which produces blood 
cells which are (bund in m»mwm t 

As used herein, "vmises' includes viruses which cause diseases in warn, blooded animals 
including HIV, influenza, rhinoviruses. herpes and the like. 

As used herein, "griseorurvin" means 7<3uoro-2\4,6-triir«r^^^yisp iro 

n>e M oW2K3H).lM2Jeydohe^H.4'^o B e. It is an antibiotic substance produced by 
peniaUium gristofulvum 

As used herein "potentiators- are materials sncfa as triprolidine and its as-isomer which 
are used in combination with griseciulvin. Ptaentiators can suppress the immune system or 
enhance the effectiveness of the drugs. 

As used herein •cr^trwherapeutic agents- includes DNA-interactive Agents, Antime- 
tabolites. TubuliiHlntenarve Agents, Hormonal agents and others, such as Asparaginase or 
hydroxyurea. 

ft. GRISIOFULVIN 
25 GriscoAiivin has the following smjctmc: 

OCH 3 



15 



20 



CH3O 




It is prepared according to the method described in U.S. 3.069.32S issued to Hockenhull 
(1962) and U.S. 3.069J2S issued to Dorey et aL (1962) 
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C. CHEMOTHERAPEUTIC ACENTS 

T*e chemotherapeutic agent, are generally grouped as DNA-interactive Agents. 
Anumeubolitei. Tubulin-Interacuve Agenu. Hormonal ,gen U and others such a, Asparaginase or 
hydroxyurea. Each of the group, of chemoAerapeutic agems can be funher divided by type of 
acuvtry or compound. The chemotherapeuuc agent, used in combinadon wim griseofulvin 
allude memben of all of these groups For a defied discussion of the chernothenpeuuc agents 
and U«, method of admituaration. see Dorr, et al CW Ch tmottlt r apy „ Mdbook , u ^ 
page, 15.34. Appleton & Unge (Connecticut 1994) herein incorporated by reference 

DNA.Intenc.rve Agents include the alkylating ageno. e* Cupuuin, Cyclophosphamide 
10 Altretamine; the DNA breakage agents, such a, Bleomycin; me inttrcaladng 
topouomeme U inhibitor* e .g.. D^tinomycm and Doxorubicin); the nonintercalating 
topotsomerue U inhibitor, such as. Etopos.de and Teruposde; and the DNA minor groove binder 
Plcamydin. 

The alkylating agent, form covatent chemical adduct, with cellular DNA, RNA. and 
protein molecule, and with smaller amino adds, glutathione and similar chemicals. Generally 
these alkylating agents react with a otidecplu^ atom in a ceUuto 

arboxyl, phosphate, sulftydryl group in ^ pRJtti ^ ^ ^ q{ ^ 

niechanum and the role of these ablating agent, in cancer therapy is not well understood. 
Typical alkylating agents include: 

Nitrogen mustards, such as Chlorambucil, (^lophosphaniide, Isofcnude, 
Mechiorethamine, Mdphalan, Uracil mustard; 
Ariririinr such as Thiotepa 
mrth a ncru iphooate esters such as Busulfrn; 
nitw« uwa, such u Cann^ 
pl*innaconn>iexe* 

UwUus4ive a0 * Utor ' * Mhomycin. and Pnxarbazwe, Dacarbazine and 

Altietafluna^ 

DNA strand breaking agents include Bleomycin; 
DNA tnpo i somer ase U inhibitors include the following: 

taercalators. wch as Ainsacrine. Dactinomycin, Daunonibidn, Doxorubicin, 
Tdanihirin , and MitflraniTonf; 

nonin»a3calators» such as Ftgpwidf and Tenipostde. 
The DNA minor groove binder is Plkaniydn. 
The atuimetabouw 

two major mechanisms. Some of the drugs inhibit production of the deoxyriboniicleoside 
triphosphates that are the immediate precursors for DNA synthesis, thus inhibiting DNA 
replication. Some of the compounds are sufficiently like purines or pyhniidines to be able to 
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substitute for them in the anabolic nucleotide pathways. These analogs can then be substituted 
into the DNA and RNA instead of their normal counterparts. The antimetabolites useful herein 
include: 

folate antagonists such as Methotrexate and trimetrexate 

pyrimidine antagonists, such as Fluorouracil, Ruorootoxyuridinc, CB37I7. Azacitidine. 
Cytarabine, and Floxuridine 

purine antagonists include Mercaptopurine, 6-TTuoguanine, Fludarabine, Pentostatin; 
sugar modified analogs include Cyctrabine, Fludarabine; 
ribonucleotide reductase inhibitors include hydroxyurea. 

Tubulin Interactive agents act by binding to specific sites on tubulin, a protein that 
polymerizes to form cellular microtubules. Microtubules are critical cell structure units. When 
the interactive agents bind on the protein, the cell can not form microtubules Tubulin Interactive 
agents include Vincristine and Vinblastine, both alkaloids and Paclitaxel. 

Hormonal agents are also useful in the treatment of cancers and tumors. They are used in 
bormonally suscepuble tumors and are usually derived from natural sources. These include: 

estrogens, conjugated estrogens and Ethinyl Estradiol and Diethylstilbesterol, 
Chiortrianisen and Idenestrol; 

Progestins such as Hyo>oxyprogesterone caproate. Medroxyprogesterone, and Megearoi; 
androgens such as testosterone, testosterone propionate; fluoxymesterone, 
20 inethyltestosterone; 

Adrenal corticosteroids are derived from natural adrenal Cortisol or hyarocortisone. They 
are used because of their and infl a mmator y benefits as well as the ability of some to inhibit mitotic 
divisions and to halt DNA synthesis. These compounds include, Prednisone, Dexamethasooe, 
MethvtMfrinitnlnnP »nH Pi^ni*^^ 

hormone releasing hormone agents or gonadotnpm-releasing hormone 
primarily the treatment cancer. These include leuprolidc acetate 

s^foscxttin acetate. ^Vyptevemu^btosyiuhesisof steroids in the testes. 
Antihormooal antigens indude: 
antiestrogenic agents such as Tamoeifen, 
antianrtr ogen agents such as Flutanudc ; and 
antiadre&al agents such as Mitotane and Aminot^utethimide. 
Hydroxyurea appears to act primarily through inhibition of the enzyme ribonucleotide 
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Asparaginase is an enzyme which converts asparagine to nonfunctional aspartic acid and 
35 thus blocks protein synthesis in the tumor. 
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D. POTENTIATORS 

The -potentiators- can be any material which improves or increase the efficacy of the 
pharmaceutical composition or acts as an inimunosuppressor. One such potentiator is triprolidine 
and its cis-isomer which are used in combination with the chemotherapeutic agents and the 
gnseofulvin. Triprolidine i, described in US 5,114.951 (1992). Another potentiator is 
procodazole, IH-Benzimidazole^-propanoic acid; (M2*enzi,nidazole) propionic acid; 2«2- 
carboxyethyl^nudazole; propazol]. Procodazole i, a nonspecific active inununoprotective 
agent against viral and bacterial infections and can be used with the compositions claimed herein. 
It is effective with griseorulvin alone in treating cancers, tumors, leukemia and viral infections or 
combined with chemotherapeutic agents. 

Propionic acid and its salts and esters can also be used in combination with the 
pharmaceutical compositions claimed herein. 

Antioxidant vitamins such as vitamins A. C and E and betaontene can be added to 
these compositions. 

15 E. DOSAGE 

Any suitable dosage may be given in the method of the invention. The type of compound 
and the earner and the amount will vary widely depending on the species of the warm blooded 
animal or human, body weight, and the type of cancer or tumor or viral infection being treated. 
Generally a dosage of between about 1 milligram (mg) per kilogram (kg) of body weight and about 
8000 mg per kg of body weight is suitable for either the gnseofulvin or the chemotherapeutic 
agent Preferably from 13 mg to about 5000 mg/kg of body weight is used Generally, the dosage 
in man is lower than for small warm blooded mammals such as mice. A dosage unit may 
comprise a single compound or nuxmra thereof with other compounds or other cancer inhibiting 
aw " < hW " A The dD "I« unit can also comprise diluents, extenders, carriers, liposomes and the 
like. TheurntmaybemsolidwgdfomaidJupiUs. tablets, capsules and the like or in liquid 
unv SBitaMe fix oral, rectal, topical, intravenous injection or parenteral administration or 
ujocttoo into or around the bone marrow. The range and ratio of griaeofulvin to 
chrmnrner apeutic agent will depend on the type of cancer or tumor being treated and the particular 
rhrmrnhni|injUL igetu. 

30 F. DOSAGE DELIVERY FORMS 

The chemotherapeutic agents, griseolulvin and. optionally, the potentiators are typically 
mixed with a pharmaceuticalry acceptable carrier. This carrier can be a solid or liquid and the 
type is generally chosen based on the type of administration being used. The active agent can be 
c o ad ministere d in the form of a tablet or capsule, liposome, as an agglomerated powder or in a 

35 liquid form. Examples of suitable solid carriers include lactose, sucrose, gelatin and agar. 
Capsule or tablets can be easily formulated and can be made easy to swallow or chew, other solid 
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form, include granules, and bulk powder,. Tablets may contain suitable binden. lubricant 
diluents. disinregraUng agenu, coloring agents, flavoring agents, flow-inducing agents, and 
melung agents. Examples of suitable liquid dosage forms include solution, or suspensions i. 
water, pharmaceutical* accept fius and oils, alcohols or «her organic solvents. Coding 
esters, emutaons. syrup, or elixirs, suspensions, solutions and/or suspensions reconstituted from 
non^ffervescen, granule, and effervescent preparation, reconstituted from effervescent granules 
Such uquid dosage form, may contain, for example, suitable solvents, preservatives, emulsifying 
agents, suspending agents. « ^ ^ ^ ^ 

form, opuonally comain flavora*, and coloring agents. Parenteral and intravenous forms would 
also tndude minerals and other materials to make .hero compatible with the type of injection or 
delivery system chosen. 

Specific example, of pharmaceutical acceptable carriers and excipients that may be used 
to formulate oral dosage form, of the present invention are described in U. S. Pat No 3 903 297 
* Robert, issued Sept. 2. ,975. Techniques and compositions for making dosage form, useful in 
the present invention are described in the foHowing reference,. 7 Modern Ph^., ; ~ 
9 and 10 (Banker & Rhodes, Editors. 1979); Lieberman et a,.. Pharmacy, rw,„. F — T . 
Jjbjets (1981); and Ansel. Introduction to Pharmaceutic! TV^ ^ T - fl c,: Tiffn (1976) 

C METHOD OF TREATMENT 

The method of treatment can be any suitable method which is effective in the treatment of 
the particular cancer or rumor type being treated. Treatment may be oral, rectal, topical, 
parenteral or intravenous administration or by lnj ection mto the tumor or cancer. The method of 
applying an effective amount also varies depending on the leukemia, caitcer. rur^ 
treated. It i> believed that parenteral treatment by intravenous, subcutaneous, or intramuscular 
•PPtetion of the tfsoafuMn, formulated with an appropriate carrier, additional cancer inhibiting 
compound or conpound, or diluent to facilitate application will be the preferred method of 
"taaaiBeringtheawipou^ animals. 

In addition to the use of chemotherapeutic agents and potentiators, pisecAJvin can be 
conjoined with fungicides, herbicide, or other antiviral agents. Preferred herbicides and 
ftu * d<ta iadude eaibendaam. fluocoaazole. benomyl. gtyphoate and propicodazole. 

Example 1 

In an acne HIV in vitro model. griseaftUvin inhibited viral replication by 98% at 
lOugVml with a therapeutic index of 5.3 AZT. a known HTV drug, also inhibited viral replication 
by 98% at lug/ml with a therapeutic index of 12,500. The therapeutic index i, the ratio of toxic 
dose of drug to efficacious dose of drug. 
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Example 2 

In an in vivo mouse «udy for leukemia (P388). grueoftdvin showed an increase in the 
sunaval ume relate to a non treated control of 156% a, 4000 mg/kg dose; 188V. at 5000 mg/kg 
dose; and 218% at 6000 ma/kg dose. 

5 Examples 

In an in wvo mouse study for melanoma (B 16), grueoAaMn showed an incrca* m the 
sumval time relative to a nontreated control of 165% at 4000 mg/kg dose; 179% at 5000 mg/kg 
dose; and 201% at 6000 mg/kg do* Cytoxan at 300 mg/kg showed an incased survival rate of 
192%. 
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Example 4 

In an in vitro screening for Wunovirus, type A-l. ceU line WI-38, griseofulvin wa, 
effective at 100 ug/ml. The positive control was A-36683 of Abbot Company. (S S)-l 2 -bis(5. 
n^xy-a-betnmudazolylVU-cUunediol. A-36683 ha, , therapeuuc index of 1000-3200 
Gnseo<ulvinh«.a«rapeutic index of 1-2. (See Schleicher « ai. Applied Microbiology, » No 
13 1. 113-116(1972). ' 

Examples 
SoUdtmnonrimoved by patients « 
Placed in McCoy, Medium 5A plus 10% heat i«ctiv«ed newborn calf serum plus 1% 
peiucilliivareptomvan. Within 4 hours, these solid tumor, are mechanically disassccuued with 
sewon. forced through No. 100 stainless seel mesh. UiiougJi 23 gwge neeolei and then washed 
with McCoy, medium as (fesoibed above. Ascitic, pleural, pericardial fluid, and bone marrow 
are obtained by standard techniques. The fluid or marrow u placed in sterile container, 
containing 10 unit, of preservative free heparin per ml of malignant fluid or marrow. Ate 
centriftjg«k)Gatl30xgfbrl0miinm*u^ 

ptaa 10% ne» iinwivated calf serum. The viaWiry of cdl suspenstons u deterained on a 
himm jinm.ui with trypan blue. 

Cdb to be doncd are suspended in 0 .3% aa» m eond* CMRL10M « 
15% heat iiiaaivated bone serum, penicillin (100 units/ml), streptomycin (2mg/ml). glutanune 
OmMX insulin (3 uniti/ml). asparagine (0.6 mg/mD, and HEPES buffer (2mM). For the 
continuowexpoiiire testes<hcompouiid Cells are placed in 35 

mm pari diiha m a top laver rf agar over an ue^ 

Three plates are prepared for each datt point The plates are placed in a 37«C incubator, and are 
removed on day Mfbrcounangof the number of colo^ The number of colonies 

(defined as 50 cells) formed in the 3 compound treated plates is compared to the number of 
colonies formed in the 3 control plates, and the percent colonies surviving at the concentration of 
compound can be estimated. Three positive control plates are used to determine survival rate. 
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Orthosodium vanadate a. 200 ug/ml is used a* the positive control. If u»ere is <30% colonies in 
the positive control when compared to the untreated control, the test is evaluated. 

At concentration of 0.3 and 5.0 ug/ml in a single dose experiment griseofulvin was not 
effective (0/1) against tumor, in this test At concentration of 50.0 ug/ml in a continuous exposure 
5 experiment gmeofoJvin w« effecuve against ajloo. lung, no-small cell, and avanan cancer, 
Over all 5 of 6 had £50% survival. 
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2. Aph^uc^c^oomp^tion^conlin,,,^ lo^, apottI ^ r 



A pharmaceutical composition according to claim . , 

*W«e carter and. safe and effect C ° ,DprUiDg ' P*™**"^ 

« and «afe „„, effect amount of griseofuMn and , cheinotherapeuuc agent 



4. A pharmaceutical composition according, to claim 1 2 or 3 wW,n k . 
*«ed from the group consuting of DNA-Lrac*. ! ^ 

*~ *— Tubulin-Interactive 

Al^^l^l 8 * ASPM * Mle ' hyi ^ Cyclophospnamide. 

A method of anting cucer or tumors in warm blooded mammals comprising administering a 



[»d«iiiiil,2,3,4.5or«. 

«• A 



of Bating *»- B „ wnp ^ admifl ^ 

-todiimil.2,3.4.5.or6. 



P"*---^^..,^ , n^ te ^goooa i * I ofbody W eigl«. 



l °. A <1 ° M<e 0Mnpw " ion oettiaf oncer or tumors in animals or humans 

P™ naa oeutical carrier and from I mg/kg to about 8000 mg/kg of body weight 



comprising a 
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